Binding between maleimidobenzoyl-G-actin and myosin subfragment 1.
It is well known that the structural interactions between S-1 moieties of myosin molecules ("cross bridges") and actin molecules in polymerized ("F") form are thought to underlie muscle contraction. It is surmised that such interactions are unitary (actin:S-1 = 1:1), but actual demonstration thereof is handicapped by intrinsic properties of the proteins. Recently, it has been reported that chemically modified [with m-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS)] actin maintains its monomeric ("G") form and makes a stable unitary complex with S-1 but does not activate the S-1 ATPase [Bettache, N., Bertrand, R., & Kassab, R. (1989) Proc. Natl. Acad. Sci. U.S.A. 86, 6028-6032]. However, we recently showed that when MBS-G-actin and S-1 are covalently cross-linked by 1-ethyl-3-[3-(dimethylamino)propyl]-carbodiimide (EDC), ATPase activity is restored [Hozumi, T. (1991) Biochem. Int. 23, 835-843]. Here we investigated the interface between MBS-G-actin and S-1 using the techniques of tryptic digestion and EDC-cross-linking. MBS-G-actin specifically protected the N-terminal region of S-1 heavy chain against tryptic cleavage at the 25 kDa/50 kDa junction, which is different from the effect that a protomer within F-actin has on the protection of the 25 kDa/50 kDa junction. In addition, the cross-linking pattern between MBS-G-actin and S-1 was different from that between F-actin and S-1. When MBS-G actin was cross-linked to trypsin-treated S-1, no cross-linked product was observed.(ABSTRACT TRUNCATED AT 250 WORDS)